Is AIDS an epidemic form of African Kaposi's sarcoma?: discussion paper' Jonathan Weber MA MRCP St Mary's Hospital, London W2 JNY 'Ex Africa semper aliquod novi' (Pliny the elder, AD 79) It has been assumed that the acquired immune deficiency syndrome (AIDS) is a new disease, appearing de novo in the USA in 1979. However, there are marked epidemiological similarities between AIDS and the endemic form of Kaposi's sarcoma (KS) occurring in Equatorial Africa. In this paper the hypothesis is put forward that KS in Africa is a sexually-transmitted infectious disease, which is spread predominantly by male homosexual intercourse, and that the cause of AIDS is also the agent responsible for African KS, introduced into a susceptible population. This theory explains the emergence of AIDS in the USA, subsequently in Haiti and the retrospectively reported cases of AIDS seen in Europe prior to 1979.
Kaposi's sarcoma in Africa Kaposi's sarcoma, first described by Kaposi in 1872, is thought to be a multifocal tumour of endothelial origin (Nadji et al. 1981) . It is rare in Europe and the USA, with a prevalence of 0.01-0.06 per 100000, occurring primarily in elderly (>60 years) men of Ashkenazi Jewish or Mediterranean extraction (Safai & Good 1981) . As well as the sporadic incidence in the elderly, the tumour is associated with immunosuppression (Stribling et al. 1978) ; more recently, 25% of AIDS patients have presented with KS alone, representing over 500 epidemic cases (Centers for Disease Control 1983c).
However, in Equatorial Africa, KS is an extremely common tumour, and accounts for over 12% of all malignant tumours in Zaire (Oettle 1962) . The epidemiology of KS in Africa was thoroughly reviewed in 1982 by Hutt, who noted the remarkable geographical variation. The countries with the highest prevalence include: Zaire, 12.8%; Equatorial Africa, 5.0%; Tanzania, 4.5%; Uganda, 4.2%; Kenya, 2.9% (numbers refer to the proportion of KS against all malignant tumours). The prevalence of KS in these countries is not homogeneous: the tumour is most common in Eastern Zaire, Western Kenya, Northern Tanzania and throughout Ugandaall areas bordering Lake Victoria; the tumour is uncommon in West Africa, and occurs only sporadically north of the Sahara. In Uganda, the endemic areas for KS and for Burkitt's lymphoma do not overlap, and the KS areas are not marked by rainfall or altitude. There is no evidence that KS occurs in a similar equatorial distribution in Brazil or India.
Within this area of high prevalence of KS in Africa, the distribution of the tumour is characterized by the male/female case ratio, and the geographical spread of cases showing great variance over small distances. The sex ratio of KS shows a marked male predominance for adult KS in all series. The male: female ratio is 13:1 in Uganda , 14:1 in Tanzania (Hza 1982 ) and over 10:1 in all reported African series (Lothe 1982) . Table 1 shows a breakdown of male:female ratio of KS for age which indicates that the childhood form of the tumour occurs with approximately equal incidence, and that the male predominance increases greatly over the age of 30 years. The age incidence of KS increases over the age of 25 years, and falls off after the age of 60 years (Hza 1982 is a small peak of KS at 2-3 years (Hutt 1982). The mean age of 79 KS patients seen by Giraldo et al. (1982) in Uganda between 1971 and 1979 was 43 years.
The geographical distribution of the tumour in Uganda, extensively studied by Hutt (1982) , shows that the prevalence of KS is highly area-specific. All tribal and ethnic groups native to Uganda are affected by KS, although the tumour is rare in the Asian immigrant community, and has not been reported in the European colonial settlers. Standardized mortality ratios for KS show a remarkable variance over short distances, and the prevalence of KS in villages only one mile apart may differ considerably. Case clustering and time/space case clusters of KS have repeatedly been reported (Hutt 1981), and Giraldo et al. (1982) noted that these clusters could not be explained by the spatial distribution of the population. Ngu (1982) reported the occurrence of KS in both upper and lower classes; in one case the patient was a High Court judge.
The epidemiology of KS in Africa strongly suggests an infectious aetiology. Giraldo et al. (1982) investigated the link between KS and cytomegalovirus (CMV) infection, finding that while African KS patients had high antibody titres to CMV, they were not significantly different from controls of the same region. It was also noted that this population had a high incidence of antibodies to Epstein-Barr virus (EBV), herpes simplex I and II (HSV) and hepatitis B surface antigen (HBV). No single aetiological agent has been isolated, and the immunopathology of KS in Africa is currently inadequate. However, Master et al. (1970) noted that African patients with KS were anergic to delayed type hypersensitivity (DTH) recall antigens, yet apparently had normal humoral immunity.
Epidemiology of AIDS Between June 1981 and 1 August 1983, 1972 cases of AIDS were reported to the Centers for Disease Control (CDC), Atlanta (CDC 1983c): 71% of all cases were in homosexual or bisexual men, 17% of cases were in intravenous drug abusers, and 6% were in Haitian immigrants to the USA. In 1% of cases, AIDS is associated with prior exposure to blood or blood products, including factor VIII concentrate in haemophiliacs. The pattern of this distribution closely resembles the epidemiology of hepatitis B, and suggests an infectious agent transmitted by homosexual intercourse and by exchange of blood, particularly by contaminated needles. The ratio of male: female cases is 14:1, which has been constant over the past year (CDC 1983d) . Ninety percent of AIDS cases are in the age range 20-49 years, and the median decade is 30-39, constituting 48% of all cases. Twenty-six cases of an AIDSlike syndrome in infants have been reported, which have occurred in an epidemiological background suggesting vertical transmission of a possible AIDS agent. These infant cases show no marked sex ratio.
Numerous instances of AIDS case clustering have been reported (CDC 1982) , and there is marked geographical variance within the USA. For example, 944 cases have been reported from New York State, yet only 36 cases from Pennsylvania, which is adjacent (CDC 1983d) .
The geographical distribution is associated with metropolitan areas with large homosexual 573 communities. Case control studies by the CDC (1983a) have shown that AIDS is associated with a high incidence of antibodies to CMV, EBV, HBV, HSVI and II and syphilis. Increasing incidence of Entamoeba histolytica in the at-risk population has also been reported (CDC 1983b ). These past infections may represent lifestyle of the homosexual community, as all are sexually-transmitted, but the possible role of these infections in the aetiology of AIDS is unknown.
AIDS cases have been reported from most European countries, and also from Africa. Two cases of an AIDS-like syndrome in female patients from Zaire (Bygbjerg 1983 , Vandepitte et al. 1983 ) are of interest as they date back to 1976 and 1977. Clumeck et al. (1983) described 5 African patients with AIDS from Zaire and Chad, who presented in Belgium with opportunist infections. There was no evidence of homosexuality or intravenous drug abuse in these patients.
In discussing the epidemiology of KS in Africa, Oettle (1962) suggested that an infectious agent might be responsible for this tumour. However, no explanation was suggested for the high male:female ratio observed in all African series. With the emergence of AIDS, which exhibits epidemic KS as a major manifestation, homosexual intercourse must be considered to be a possible cause of the male predominance seen in African KS, in the context of a probable infectious aetiology.
A search of the anthropological literature has revealed no reference to homosexuality in Equatorial Africa. However, the pastoral tribes native to these areas of Africa around Lake Victoria have the highest incidence of polygamy in the world (Dr P Spencer, School of Oriental and African Studies, personal communication). Tribal elders may accumulate over twenty wives, thus effectively reducing available heterosexual contact for young adult males. In addition, delayed male marriage up to 30 years of age is common in these groups. It is probable that in these circumstances young adult males may practise a period of homosexuality before later heterosexual marriage. Such a homosexual phase in Africa would explain the distribution of KS, if it were due to an agent such as that currently proposed for AIDS. This pattern of behaviour was observed in Uganda in the 1940s by doctors working in the Royal Army Medical Corps. However, none of these observations were published, owing to their sensitive nature, and because homosexuality seemed unrelated to medical problems. It is pertinent to note that prior to AIDS, the association of homosexuality with disease was largely ignored outside venereology. Table 2 demonstrates the close epidemiological similarities between AIDS and African KS. It must be noted that no evidence is available on the incidence of opportunist infections in Africa, whereas over 50% of AIDS patients develop these. Several factors may explain this discrepancy. Firstly, in Africa the prevalence of infectious disease is high, and sudden death through infectious disease in a young age group is not uncommon. Secondly, the standard of health care is such that opportunist infection in a young patient may easily pass unrecognized. The reports of opportunist infections in patients from Zaire (the country with the highest prevalence of KS in the world: Hutt 1982), who were affluent enough to seek health care in Belgium (Clumeck et al. 1983) , suggest that these infections may be common in those areas of Africa where KS is common. Templeton (1972) , in a study of post-mortem findings in Ugandan KS patients, found a high incidence of infection as a cause of death, including pulmonary tuberculosis, unspecified pulmonary infection and dysentery in 11 of 13 patients. The epidemiological similarities between AIDS and African KS are further strengthened by the immunological changes common to both, although the data for African KS are currently inadequate. In addition, the African villager at risk from KS and the homosexual male at risk from AIDS share evidence of past exposure to an identical range of viral and protozoal infections, especially CMV, EBV, HSVI and II, HBV and Entamoeba histolytica. The prevalence of syphilis in Africa is not known, although past contact is common in AIDS homosexual males.
To further validate this hypothesis it is necessary to include the Haitian cases, now 6% of all AIDS cases. Several patients in London have reported homosexual holidays to Haiti, where the availability of male homosexual prostitutes is well known. These male prostitutes Journal of the Royal Society of Medicine Volume 77 July 1984 575 are invariably heterosexual Haitian men, generally with families, who resort to this trade for the rich rewards it brings in a country remarkable for the depth of poverty. Homosexual intercourse between Haitians and North American tourists could have introduced AIDS into Haiti. Therefore, it is possible to consider AIDS in Haiti as forming part of the American epidemic of AIDS, and there is no necessity to seek direct links between Haiti and Africa for the emergence of AIDS.
Conclusion
Homosexual and heterosexual transmission of a single infectious agent causing KS in Africa is a unifying theory for the emergence of AIDS in an epidemic form. This hypothesis may be confirmed by closer examination of KS in Africa, both immunologically and epidemiologically.
